


SAN DIEGO CIREN
PROGRAM

Principal Investigators

 Gail F. Cooper
A. Brent Eastman, MD, FACS

David B. Hoyt, MD, FACS



San Diego CIREN Centers

Children’s Hospital & Health Center
Palomar Medical Center

Scripps Memorial Hospital, La Jolla
Scripps Mercy Hospital

Sharp Memorial Hospital
University of California, San Diego Medical Center

San Diego County Emergency Medical Services



Presentation Speakers and Contributors

• Sharon Pacyna, RN, BSN, MPH
– Project Manager

• Steve Erwin
– Crash Investigator

• Teresa Vaughan, RN, BSN
– Assistant Project Manager

• Ed Phillips, BA, BScEng
– Forensic Investigator

• San Diego CIREN Team
• NHTSA and Volpe Staff



San Diego CIREN Case

Side Impact
Audi versus Ford Explorer



Vehicle Occupant

• Driver
• 23 year old female
• 5’4” tall, 110 pounds
• Wearing sunglasses



• 2000 Audi TT
• CDC: 10LZEW3
• Maximum Crush: 27 cm
• Delta V:  Total 26.1 kmph (16.2 mph),

Lateral 24.5 kmph (15.2 mph)
• BES: 29.9 kmph (18.5 mph)
• Relevant  Intrusions:

– Door panel - 17 cm
– “B” pillar - 10 cm
– Driver seat back - 4 cm

Vehicle Data



N

V1 - 2000 Audi TT

V2 - 1998 Ford
Explorer
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Stop

Scale 1cm = 2.5m

Ambient
Conditions

-Daylight

-Clear

-Bituminous

Grade:

-V1 = level

-V2 = +3%



Point of Impact



2000 Audi TT



Crush
Profile:

Field L - 204
cm

Direct Damage
Length - 152
cm

Maximum
Crush - 27 cm







Relevant
Intrusions:

 LF Door Panel -
17 cm

LF “B” Pillar -
10 cm

LF Front Seat
Back - 4 cm







Exemplary ‘98 Ford
Explorer

Hood Edge Height
approx. 95 cm

Bumper Height @ top
approx. 65 cm.

Front Plane Profile



2000 Audi TT Occupied By Same Height Driver









Patient Injuries
• Bruise left eye
• Bruise left cheek
• Laceration left cheek
• Left shoulder abrasion
• Left lateral chest/waist contusion
• Left posterior rib fractures (7, 9, 10, 11, 12)

with very small left anterior pneumothorax
• Left pulmonary contusion
• Multiple spleen lacerations/hemoperitoneum



Cheek Laceration



Left eye bruise



Shoulder Abrasion



9th and 10th Rib Fractures



11th and 12th Rib Fractures



Abdominal CT



Abdominal CT



SMAC
Collision &
Trajectory
Simulation



http://www-nrd.nhtsa.dot.gov/PDF/CIREN/sd22movie.avi


Primary Occupant Motion Vector



Secondary Occupant Motion Vector



Insurance Institute for
Highway Safety

‘97 BMW Side Impact Test













Query of CIREN Database
 Side Air Bag Cases

• 1 San Diego Case
– Case vehicle Cadillac

• 2 Seattle Cases
– High delta V/major damage
– Low delta V/Mismatch vehicle/configuration

• 1 New Jersey Case
– Mismatch configuration



Query of CIREN Database
Side Impact w/o Air Bag

• 8 Similar Side Impact Cases

• 6 Cases Excluded
– 3 Cases vehicle damage was catastrophic
– 1 Case involved a pick up truck
– 1 Case involved a SUV
– 1 Case delta V significantly higher



2 Comparative Cases

• Both 1993 Honda Accord
• Delta V - 38 kmph & 22 kmph
• PDOF - 280 & 290



Patient Injuries
Comparative Case #1  Delta V 38 kmph  PDOF 280

• Facial/eyelid lacerations
• Left 1st anterior rib fracture
• Left pubic root fracture with sacroiliac

widening



Patient Injuries
 Comparative Case #2  Delta V 22 kmph  PDOF 290

• Concussion
• Flail chest; left rib fractures 2 - 10
• Chest contusion
• T3 & T4 fracture



NASS Database Query Side Impact w/o Air Bag

29 from NASS database - 97 to 99
3 possible =  1 included, 2 are ‘99 cases (currently not available
on the web site)

17 = DV too high

2 = DV too low

6 = vehicle or occupant significant mis-match

4 = DV is unknown

Conclusion from database search in terms of
availability:

High percentage of comparative cases involve a
higher DV



Field L - 277 cm

Direct Damage -
221 cm

Maximum Crush  -
30 cm

Total Delta V - 29
kmph

CDC - 09LYEW3

1986 Honda Prelude (Comparative Case)



Patient Injuries

• Concussion
• Left clavicle fracture
• Left arm abrasion
• Left lower leg abrasion



Injury Analysis

• Left Eye Bruise
• Left Cheek Bruise
• Left Cheek Laceration
• Left shoulder abrasion
• Left lower chest abrasion
• Left Posterior Rib

Fractures
• Left Pneumothorax
• Left Pulmonary Contusion
• Spleen lacerations
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